METHODS.
423-cells were cultivated with or without serum and apoptotic cells were analyzed by CASY™ Cell Counter System (determination of cell number and cell diameter) and by Western blot analysis (e.g. Casp-3, p38, Erk1/2). Two MEK1 inhibitors (PD98059 and U0126; Calbiochem) and three p38/SAPK2 inhibitors (SB202190, SB203580 and PD169513; Calbiochem) were applied.
RESULTS.
Upon serum withdrawal detachment of 423 cells started after three hours and, by eight hours, approximately 60% of the cells were apoptotic. This was accompanied by chromatin condensation, DNA-laddering and cleavage of casp-3. Addition of bFGF to serumdeprived confluent cells efficiently prevented detachment of cells and DNA fragmentation. During apoptosis phosphorylation of Erk1/2 started to decline after half an hour upon serum withdrawal and was reactivated after 12 hours, when the majority of cells had apoptosed ( Fig.1 ). Upon addition of bFGF dephosphorylation of Erk1/2 was considerably retarded compared to apoptotic conditions. During apoptosis, phosphorylation of p38/SAPK2 was strongly, but transiently induced three hours after serum withdrawal. After 24 hours, when the majority of cells had detached and apoptosed, p38/ SAPK2 was found again activated in the remaining viable spare cell layer (Fig.2) . Addition of PD98059 [25µM] and U0126 [10µM] inhibited Erk1/2 phosphorylation and slightly enhanced apoptosis (3), while bFGF-mediated rescue seemed to be independent of MEK1 activation. Application of three different p38/SAPK2 inhibitors [25µM each] exerted strikingly distinct effects. SB202190 and SB 203580 induced proliferation of 423 cells, but had no effect on apoptosis. In contrast PD169513 inhibited apoptosis, but did not stimulate proliferation. None of the tested p38/SAPK2 inhibitors was able to abrogate bFGF-mediated survival.
DISCUSSION. The contribution of MAPK/SAPK signaling during apoptosis is non-uniform and depends on stimuli and cell type (4). Two different MEK1 inhibitors altered neither the kinetics of apoptosis, nor bFGF-mediated survival, indicating that this pathway was not involved in either cellular reaction. Surprisingly, addition of PD169513 prevented apoptosis in a concentration dependent manner, while two other p38/SAPK2 inhibitors, SB202180 and SB 203590, exerted little or no effects on apoptosis and survival. This suggests that the inhibitors affect different isoforms of p38. We are currently studying which of them is relevant for apoptotic signalling by means of immunoprecipitation and kinase assays of flag-tagged-p38 isoforms. Since bFGF induced survival irrespective of MEK1-and p38-inhibition, we assume that bFGF acts either further downstream in these cascades or by an independent route.
